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be applied by simply taking the dimensions of the prism small enough; since the pressures are as-the squares of its linear dimensions, and the effects of the applied forces such as gravity, as the cubes.
691.  When forces act on the whole fluid, surfaces of equal pressure, if they exist, must be at every point perpendicular to the direction of the resultant force.    For, any prism of the fluid so situated that the whole pressures on its ends are  equal must  experience from the applied forces no component in the direction of its length; and, therefore, if the prism be so small that from point to point of it the direction of the resultant of the applied forces does not vary sensibly, this direction must be perpendicular to the length .of the  prism. From this it follows that whatever be the physical origin, and the law, of. the system of forces acting on the fluid, and whether it be conservative or non-conservative, the fluid cannot be in equilibrium unless the lines of force possess the geometrical property of being at right angles to a series of surfaces.
692.    Again, considering two surfaces of equal pressure infinitely near one another, let the fluid-between them be divided into columns of equal transverse section, and having their lengths perpendicular to' the surfaces.    The difference of pressure on the two ends being the same for each column, the resultant applied forces on the fluid masses composing them must be equal.    Comparing this with § 506, we see that if the applied forces constitute a conservative system, the density of matter, or electricity, or whatever property of the substance they depend on, must be equal throughout the layer under consideration This is the celebrated hydrostatic proposition that in, a fluid at res/, surfaces of equal pressure are also surfaces of equal density and of equal potential
693.    Hence when gravity is the only external force considered, surfaces of equal pressure and equal density are (when of moderate extent) horizontal planes.    On this  depends  the. action  of levels,, siphons, barometers, etc.', also the separation of liquids of different densities (which do not mix or combine chemically) into horizontal strata, etc., etc. The free surface of a liquid is exposed to the pressure of the atmosphere simply; and therefore, when in equilibrium, must be a surface of equal pressure, and consequently level.    In extensive sheets of water, such as the American lakes, differences of atmospheric pressure, even in moderately calm weather, often produce considerable deviations from a truly level surface.
C94. The rate of increase of pressure per unit of length in the direction of the resultant force, is equal to the intensity of the force reckoned per unit of volume of the fluid. Let J'" be the resultant force per unit of volume in one of the columns of § 692; p and/'
tlio  iir..L-tMlr..<.   «)•   lll.i   /trwlf /if Mi/t  s<stliiT»n     S She   liitwrt-ll      C Jt-e crt^fjrtn .     Wrtr explanation of tb
